mTOR signaling: PLD takes center stage.
The mammalian target of rapamycin (mTOR) assembles a signaling network that transduces nutrient signals and various other stimuli to regulate a wide range of cellular functions. Of the two distinct mTOR complexes, mTORC1 is under the control of the TSC-Rheb pathway, which serves as an integrator of multiple upstream signals. A lipid signaling cascade involving phospholipase D (PLD) and phosphatidic acid (PA) has also been known to mediate mitogenic signals upstream of mTORC1. A new study now reveals a direct connection between these two regulatory pathways and demonstrates that PLD1 is an effector of Rheb in the activation of mTORC1. A novel role of PLD as a nutrient sensor has also been suggested. In this extra-view, we discuss the emerging importance of PA and PLD in the mTORC1 signaling network and the biological processes it governs. We also consider the implications from several recent findings and propose mechanistic models of PLD-mTOR signaling to be tested in the near future.